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Abstracts / Osteoarthritis and Cartilage 21 (2013) S63–S312 S245individual limbs, stride length, stride pattern and velocity of movement,
all of which can be affected by OA.
Results: Our data indicate upregulation in gene expression of catabolic
enzymes involved in OA progression, and cartilage degeneration (MMP
2, 3, ADAMTS 4, 5) after agonist treatment, as well as pathophysiological
markers of OA such as Aggrecan and Collagen II fragments in histo-
logical analyses.
Conclusions: Our study provides a comprehensive understanding of
this gene's role in OA from both molecular and functional levels. These
studies will establish whether inhibition of RRARdelta function is
a valuable approach to treat OA.
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Purpose: Repetitive loading can damage articular cartilage and poten-
tially expose the subchondral bone plate over time. Advances in knee
MRI acquisition and cartilage and bone morphology measurement
enable quantiﬁcation of the area of subchondral bone void of articular
cartilage (denuded bone area) in cartilage plates and speciﬁc subre-
gions. It is unclear whether varus thrust, a mechanical risk factor for
radiographic knee OA progression, relates to subsequent increase in the
area of denuded bone. We hypothesized that baseline varus thrust
presence is associated with a greater baseline-to-3-year increase inTable 1
Comparison of knees with varus thrust vs. knees without varus thrust at baseline. Estimat
due to varus thrust: Results based on generalized linear regression models with CEE, (n¼
Additional baseline variables in model: Medial tibial region [mean difference (95%
of denuded bone, for varus thmst vs. non-v
knees]
Entire region Central subregion Ex
None 0.70* (0.10,130) 1.09* (0.18,1.99) 1,
Adjusted for age, sex, and BMI 0.61* (0.03,1.19) 0.98* (0.10,1.85) 1.
Adjusted for age, sex, BMI, and knee
varus alignment
0.58* (0.01,1.16) 0.91* (0.04,1.77) 1.
*The outcome is a continuous variable for change in percent area of denuded bone over
 Age is a continuous variable (unit: year)
 BM1 is categorized as normal (<25 kg/m2)(reference category), overweight (25-29.9),
 Knee varus alignment is a continuous variable (unit: degree)
Table 2
Association of baseline varus thrust, age, sex, BMI, and varus alignment on estimated basel
models of Table 1. (n¼965 knees, 956 persons)
Baseline variable: Medial tibial region [mean difference (95
of denuded bone, for each variable in the
Entire region Central subrcgion
Varus thrust present (vs. no varus thrust) 0.58* (0.01,1.16) 0.91* (0.04,1.77)
Age (per 1 year) 0.01 (-0.01, 0.04) 0.03 (-0.003, 0.05)
Female (vs. male) 0.28 (-0.18, 0.75) 0.50 (.0.17, 1.18)
BMI obese (vs. normal) 1.28* (0.69,1.88) 1.57* (0.74, 2.40)
BMI overweight (V5 normal) 0.35 (-0.08, 0.79) 0.59* (0.00,1.18)
Knee varus alignment (per 1 degree varus) 0.08* (0.01,0.16) 0.19* (0.07,0.32)
*The outcome is a continuous variable for change in percent area of denuded bone overdenuded bone in medial tibial and weightbearing femoral plates as well
as in the central and external subregions within these plates.
Methods: The OAI is a prospective longitudinal study of persons with
or at higher risk for knee OA aged between 45-79 years. Quantitative
measures of tibiofemoral percent area of denuded bone were obtained
from sagittal DESSwe MR images at the 12- and 48-month visits by
expert readers who were blinded to acquisition order. Following
a protocol and blinded to the MRI data, trained examiners assessed
varus thrust presence as participants walked on a 10-meter walkway.
Standing knee alignment was measured during physical examination
with a long-arm goniometer using a standardized protocol. To
examine the relationship between baseline varus thrust presence and
change of area of denuded bone 3 years later, we used generalized
linear models (multiple regression models) with GEE, with a contin-
uous outcome variable for change in percent area of denuded bone
over 3 years and covariates of age, sex, BMI, and knee alignment at
baseline.
Results: 956 persons [57% women, mean age 60.5 years (8.9, SD), BMI
27.8 kg/m2 (4.6, SD)] contributing 965 knees were included in the
analysis. 266 (28%) knees had baseline varus thrust; 30% of participants
were obese, 12% overweight, and 58% normal weight. The mean knee
alignment was -0.15 degrees (3.70, SD). As shown in Table 1, having
a baseline varus thrust was associated with a greater increase in percent
denuded bone in the medial tibial and weightbearing femoral plates,
especially in the central subregions, at 3-year follow-up. These rela-
tionships remained statistically signiﬁcant after adjusting for age, sex,
BMI, and knee alignment. Obese BMI, overweight BMI, and varus
alignment were also associated with subsequent increase in sub-
chondral plate bone exposure in most regions of interest (Table 2).
Conclusions: Varus thrust during walking was associated with
a signiﬁcantly greater, albeit modest, increase in percent denuded bone
in the medial tibiofemoral joint, especially in the central subregion of
medial weightbearing femoral plate. Overweight, obesity, and varus
malalignment were also associated with greater increase in denuded
bone.ed baseline-to-3-year increase (A) in %area of subchondral bone denuded of cartilage
965 knees, 956 persons)
CI) in D in %area
ams thrust
Medial weightbearing femoral region [mean difference
(95% CI) in D in %area of denuded bone, for vams thrust
vs. non-varus thrust knees]
ternal subregion Entire region Central subregion External subregion
71 (-0,09,3.50) 1.29* (0.39,2.20) 2.16* (0.55, 3.76) 1.04 (-0.24, 2.32)
43 (-0.28,3.14) 1.12* (0.24,2.00) 1.82* (0.28,3.36) 0.74 (-0.48, 1.96)
39 (-0.33,3.11) 1.07* (0.20,1.94) 1.73* (0.20,3.26) 0.68 (-0.52, 1.87)
3 years; 95% CI excluding 0 is statistically signiﬁcant
or obese (30)
ine-to-3-year increase (D) in %denuded area of bone, for each ofthe ﬁnal multivariate
% CI) in D in %area
model]
Medial weightbearing femoral region [ROB difference
(95% CI) in D in %area of denuded bone, foi each variable
in the model]
External subregion Entire region Central subregion External subregion
1.39 (-0.33, 3.11) 1.07* (0.20,1.94) 1.73* (0.20, 3.26) 0.68 (-0.52, 1.87)
0.07 (-0.02, 0.16) 0.02 (-0.01. 0.06) 0.04 (-0.02, 0.10) 0.04 (-0.01, 0.09)
0.33 (-1.07,1.73) 0.25 (41.45, 0.94) 0.37 (-0.86,1.60) -0.17 (,1.13,0.82)
3.29* (1.48,5.09) 2.15* (1 30, 3.01) 4.1.3* (2.59, 5.67) 3.05* (1.76, 4.33)
1.02 (-0.36. 2.39) 0.95* (0.37,1.54) 1.65* (0.72, 2.57) 1.39* (0.53, 2.26)
0.12 (-0.10,0.34) 0.15* (0.03,0.27) 0.27* (0.08, 0.45) 0.18* (0.01, 0.34)
3 years; 95% CI excluding 0 is statistically signiﬁcant
